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Description 

The present invention relates to apparatus for 
use in a system for computer-based training of 
telephone extension users. 

At present, anyone installing a new electronic 
telephone system (PABX) usually has the benefit of 
trainers provided by the suppliers of the PABX, 
who normally hold sessions on the individual fea- 
tures and facilities available on the system con- 
cerned. While these sessions generally cover the 
features and facilities on the PABX using tele- 
phones connected temporarily to the PABX, this 
method of training has a number of drawbacks. For 
example:- 

People need to experiment with the new sys- 
tem in a non-threatening environment, without criti- 
cism from their peers or subordinate groups. If this 
does not happen, basic facts may be forgotten or 
the benefits of particular features of the system 
may not be appreciated. 

There is a need to have application oriented 
training. At the moment, most people have stan- 
dard training sessions which teach the features and 
facilities without addressing their particular prob- 
lems. 

There is a limited amount of time to absorb a 
lot of detail, as PABX suppliers only allow a rela- 
tively short period for the training of extension 
users. 

Once a system is installed, the training of new 
members of staff tends to be difficult. If outside 
trainers have to come in, the cost of training be- 
comes prohibitively expensive. On the other hand, 
using internal resources, e.g. a switchboard oper- 
ator or other members of staff, disrupts their nor- 
mal workload and relies on them having the skills 
and knowledge of a professional trainer. 

The net result of these deficiencies, and, of 
course, the inability of the trainer to give one-to- 
one tuition for any sustained length of time, is poor 
usage of the facilities on what is a new and very 
expensive PABX. Users, with inadequate training, 
are effectively being asked to interrogate and pro- 
gram a computer albeit, certainly in computer 
terms, in a fairly simplistic way. 

The present invention seeks to overcome the 
disadvantages of the known systems by providing 
apparatus for use in a training system which:- 

allows experimentation or failure without fear of 
criticism and in a non-threatening environment; 

allows people to control the pace of learning 
and take their own time to absorb the PABX fea- 
tures and facilities; 

gives the trainee appropriate feedback, such as 
user friendly error messages or helpful hints which 
can be used by the trainee to correct his behav- 
iour, in the event of an incorrect response or the 



failure to perform the necessary functions; 

allows an element of fun to creep into the 
training programme by tailoring the software ac- 
cordingly, and rewards success with expressions of 
5 congratulations; 

gives complete flexibility in the timing and con- 
tent of training; and 

enables the telephone equipment to be used 
for training during induction courses or at any other 
io time after the installation of the PABX. 

In known training systems, induction training on 
telephones has not been carried out, because ei- 
ther individual trainers or telephone supervisors or 
telecommunication managers have not been able 
75 to spare the time to teach new members of staff 
the rudiments of using the PABX to the full. 

A telephone training system is known from US- 
A-4 267 646, for example. 

According to the present invention as char- 
20 acterized by claim 1, there is provided an appara- 
tus for training telephone users in the use of a 
telephone connected to a telephone system, the 
apparatus comprising: 

a processor provided with a stored training 
25 program; 

interface means for connection to a telephone 
and to the processor; and 

output means for providing messages, supplied 
by the training program, to a user of the apparatus, 
30 CHARACTERISED IN THAT the interface 

means comprises a socket, to which a conventional 
telephone may be connected, 

IN THAT the output means comprises a 
speech synthesiser, connected to the processor 
35 and the interface means, for generating electrical 
signals under the control of the processor which 
can be converted to spoken messages by a tele- 
phone connected to the socket of the interface 
means, and 

40 IN THAT the processor is programmed such 

that, for training purposes, the apparatus can simu- 
late operation of a telephone system, in that the 
user may operate a telephone connected to the 
interface means and receive from the apparatus via 

45 the output means responses corresponding to 
those which would be received from a telephone 
system, without requiring connection to such a 
system. 

Preferably, the processor is a microcomputer, 
so In preferred embodiments of the invention, the 

output means may comprise either or both of the 
following: 

a visual display means, for providing visual 
messages to the user; 
55 a tone synthesiser, for imitating the audible . 

signals provided by a telephone. 

When the apparatus comprises a tone syn- 
thesiser, then, preferably, the output therefrom and 
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from the speech synthesiser may be provided to 
the user either by means of the telephone operated 
by the user, or by means of a loudspeaker. 

In preferred embodiments of the invention, the 
apparatus also includes an input means, connected 
directly to the processor, allowing the user to re- 
spond to messages provided by the output means. 

For a better understanding of the present in- 
vention, and to show how it may be brought into 
effect, reference will now be made, by way of 
example, to the accompanying drawings, in which:- 
Figure 1 is a schematic diagram of apparatus 
according to one embodiment of the present 
invention; 

Figure 2 is a more detailed schematic illustration 

of the interface means which forms part of the 

apparatus shown in Figure 1; 

Figure 3 is a schematic diagram showing the 

relationships between sections of the system 

software used in the programmed apparatus; 

and 

Figures 4 and 5 are flow diagrams of typical 
training software which may be used with ap- 
paratus according to the present invention. 

The embodiment of the present invention re- 
presented in Figure 1 comprises a number of sys- 
tem components, whose interconnections are 
shown by lines on the drawing, the arrows on those 
lines illustrating the flow of data or control signals 
along the interconnections. 

The illustrated apparatus comprises a proces- 
sor 1, which may be any standard commercially 
available microcomputer, such as a BBC model 
from ACorn Computers, or any comparable ma- 
chine capable of being connected to, and of con- 
trolling, the other units. 

Receiving signals from the processor 1 is a 
Visual Display Unit (VDU) 2. The VDU is capable of 
displaying both text and diagrams, in colour or 
monochrome, under control of the computer. It 
displays material drawn by the computer, but may 
also be able to display graphical material from 
other sources. 

A speech synthesis module 3 is also con- 
nected to, and under the control of, the computer, 
as is a tone synthesis module 4, which generates 
signals which imitate the various call progress sig- 
nals heard through a telephone (e.g. ringing, num- 
ber unobtainable). 

The apparatus also comprises a response 
module 5 with two or more buttons for the trainee 
to use to input, directly to the processor, responses 
to questions or instructions given by the system. 

Interconnecting the processor 1 and the 
speech and tone synthesisers 3,4 is an interface 
module 6, to which are also connected two stan- 
dard electronic telephone handset units 7a, 7b, with 
earth recall facilities and tone dialling. 



The interface module 6 enables the computer 
to detect the signals coming from the telephone 
units 7a, 7b, to insert signals into the voice and 
ringing circuits of the telephones, and to switch on 

5 or off the voice signals to and from each telephone, 
and from the speech and tone synthesis modules 
3, 4. The. interface module 6 is connected to one or 
more standard peripheral ports of the computer 1, 
and also to the outputs of the speech and tone 

70 synthesisers 3, 4. 

The telephone units 7a, 7b are connected to 
the interface module by standard slave telephone 
jacks. 

Finally, the apparatus comprises a loudspeaker 
75 8, which converts speech signals from the speech 
synthesiser 3, and tone signals from the tone signal 
synthesiser 4, into audible outputs. 

The voice and tone synthesisers 3,4 the loud- 
speaker 8, and visual display unit 2 may be built 
20 into the computer 1, depending on the availability 
and means of connection of units for the computer 
chosen, and the interface module may also be 
housed within the computer cabinet, although it is 
not a standard unit, but is specifically devised for 
25 this application. 

An important component of the apparatus is 
the interface module 6, which is illustrated sche- 
matically in Figure 2. The module consists of a 
power supply 9, to provide operating voltages, on 
30 line 10 for the standard telephone units, e.g. 24V 
DC for normal operation, and 24V AC on lines 
10a,10b to operate the "bells". 5V DC is also 
supplied on line 1 1 to operate the logic circuits. 
The interconnection of the speech paths, and 
35 the provision of ringing voltage to each telephone, 
is controlled by a relay module 12, under program 
control from the computer. 

The detection of the state of each telephone 
7a, 7b, for example, whether it is on or off the hook 
40 or whether the recall button is in operation, is 
achieved in module 13 by the detection of the 
current flowing in the earth return 13a,13b or one 
side of the voice circuit 12a, 12b of the appropriate 
instrument. A series resistor develops a potential 
45 which is limited and fed to CMOS logic circuitry. 
The state of each telephone is then represented by 
a pair of data lines which are connected to a 
computer input port, and any change of state is 
indicated on a further data line, 
so The tone dialling signals generated by pressing 

the buttons on the telephones are detected by a 
standard circuit (module 14) designed to do this, 
and to provide identification of the button pressed 
by means of a binary coded decimal output on four 
55 lines, and a flag line. This circuit does not respond 
to normal or synthesised speech. The output of this 
module is also connected to a computer input port. 
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The system is operated by a program, the 
relationship between sections of the program being 
illustrated in Figure 3. 

Section 21 comprises special purpose coding 
to sense the operation of the telephone units, by 
means of the signals sent from the interface mod- 
ule 13, 14. At all times the computer can detect 
whether the trainee has lifted or replaced a hand- 
set, or operated any button on the units. 

Section 22 comprises special purpose coding 
to control the application of ringing voltage to a 
telephone, including control of the duration or "ca- 
dence" of the ringing, provided that the instrument 
is on-hook. 

Section 23 comprises special purpose coding 
to control the connections of the speech paths 
within module 12 of the interface unit, and so to 
control whether two trainees using two instruments 
can hear each other via those instruments, and 
whether or not computer generated sounds will be 
passed to the telephone ear-pieces. 

The above sections are closely interlinked, and 
may be written in a language which allows direct 
access to the computer interfaces concerned, even 
while other parts of the program are operating. 

Section 24 comprises standard routines to al- 
low the sensing of the state of the push-buttons on 
the response module 5, and to drive the speech 
and tone generators 3, 4. 

Section 25 comprises a series of routines in a 
high-level language which provide for the drawing 
and redrawing of images and text on the screen as 
required. The text may consist of, for example, 
information or instructions for the trainee, indica- 
tions of his progress in carrying out a sequence of 
operations, questions to which he must respond, or 
acknowledgements of his success or failure. The 
diagrams may consist of, for example, illustrations 
of the state of the telephone instruments, or indica- 
tions of situations to which he can respond, and 
may be animated. There may also be included 
images and sequences of images from other sour- 
ces, such as digitised graphic images, tape or 
video disc or slide stills or moving sequences. 

Section 26 comprises a supervisory routine 
which provides options as to which tuition routines 
are to be used at a particular session, or for par- 
ticular trainees, or to illustrate the facilities given by 
a particular class of service. This may store in- 
formation, so that a trainee's record of practice can 
be used to determine the next exercise to be 
shown to him, or it may give a free choice. It is 
designed so that the trainee need not operate the 
computer keyboard, but enter all necessary 
choices by means of the response buttons 5, or via 
a telephone instrument 7a,7b. 

Section 27 comprises the actual training pro- 
grams. These are designed to train the subject by 



illustrating the operation of the telephones when 
connected to a particular exchange by simulating 
their behaviour, by requesting the trainee to carry 
out particular operations using the attached tele- 
5 phones, and by monitoring whether he does so 
correctly. If he makes a mistake, further information 
is usually given and he can try again. If successful 
he may be given reinforcing practice or further 
tests. He usually has the opportunity to repeat a 
w section until he is confident. The program is paced 
by the trainee himself, and is written on the basis 
of one trainee, though it is often convenient for a 
small group to participate. There is no need for a 
human instructor to be present. 
75 The details of this section depend on the pre- 

cise objective of the training. It will differ, depend- 
ing on what telephone exchange is being simu- 
lated, because there are significant differences in 
the modes of operation, and in the signals heard 
20 by the user. In addition each "facility" of the ex- 
change requires to be illustrated, taught, and prac- 
tised in appropriately different ways, requiring a 
range of training modules. 

Figure 4, which is made up of Figures 4a and 
25 4b, and Figure 5 self-explanatory are flow diagrams 
of a typical training program. This program shows 
generally how the features of the apparatus accord- 
ing to this invention may be used. 

The whole system is designed to be easy to 
30 operate by a trainee who has no experience what- 
soever of computers. There is no need to operate 
the computer keyboard, and all instructions are 
presented on the screen or by the speech syn- 
thesiser. The telephones appear to the trainee to 
35 behave as would standard telephones, when at- 
tached to the particular telephone exchange being 
simulated, except that there are no other real in- 
struments attached, and any apparent connections 
to other systems are simulated by the computer 
40 system. The trainee can initiate a call and the 
computer will provide the appropriate aural re- 
sponse (e.g. for a call to a service which provides a 
recorded message giveing the time, it can give the 
time), with also if required, visual indication of call 
45 progress or response on the display screen; if a 
video image is available, the actions of the second 
party can be displayed. Similarly an incoming call 
can be initiated and illustrated by the computer. 
The advantages of the present invention arise 
so from the integration of actual telephones into the 
computer system by means of the interface board. 
The interface is under the control of the program 
which guides the trainee to use the telephones to 
practise his skills. Further advantages arise from 
55 the use of voice and tone synthesisers to provide 
appropriate responses to the trainee's actions, and 
an additional text and graphic display system to 
provide visual feedback to guide and correct him. 
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Apparatus according to the present invention allows 
the use of the programming flexibility of the com- 
puter to provide suitable tuition for the particular 
type of exchange and class of user irrespective of 
his previous experience. 5 

Claims 

1. An apparatus for training telephone users in 

the use of a telephone connected to a tele- 10 
phone system, the apparatus comprising: 

a processor (1), provided with a stored 
training program; 

interface means (6), for connection to a 
telephone (7a,7b) and to the processor; and 75 

output means (2,3,4) for providing mes- 
sages, supplied by the training program, to a 
user of the apparatus, 

CHARACTERISED IN THAT the interface 
means comprises a socket, to which a conven- 20 
tional telephone may be connected, 

IN THAT the output means comprises a 
speech synthesiser , connected to the proces- 
sor and the interface means, for generating 
electrical signals under the control of the pro- 25 
cessor which can be converted to spoken mes- 
sages by a telephone connected to the socket 
of the interface means, and 

IN THAT the processor (1) is programmed 
such that, for training purposes, the apparatus 30 
can simulate operation of a telephone system, 
in that the user may operate a telephone 
(7a,7b), connected to the interface means (6), 
and receive from the apparatus via the output 
means responses corresponding to those 35 
which would be received from a telephone 
system, without requiring connection to such a 
system. 

2. Apparatus as claimed in claim 1, wherein the 40 
processor (1) is a microcomputer. 

3. Apparatus as claimed in claim 1 or 2, wherein 
the output means comprises: 

a visual display unit (2), for providing vi- 45 
sual messages to the user. 

4. Apparatus as claimed in any preceding claim, 
wherein the output means further comprises: 

a tone synthesiser (4), for imitating the 50 
audible signals provided by a telephone. 

5. Apparatus as claimed in claim 4, wherein the 
output from the tone synthesiser or the speech 
voice synthesiser may be provided to the user 55 
either by means of the telephone operated by 

the user, or by means of a loudspeaker. 



6. Apparatus as claimed in any preceding claim, 
wherein the apparatus also includes an input 
means (5), connected directly to the processor, 
allowing the user to respond to messages pro- 
vided by the output means. 

Patentanspruche 

1. Vorrichtung zum schulen von Telefonbenutzern 
im Gebrauch eines Telefons, das zu einem 
Telefonnetz gehort, umfassend: 

einen Prozessor (1), der mit einem gespei- 
cherten Ausbildungsprogramm ausgestattet ist; 

Schnittstelleneinrichtung (6), geeignet zum 
AnschluB an ein Telefon (7a, 7b) und an den 
Prozessor; und 

Ausgabeeinrichtungen (2, 3 und 4), dazu 
geeignet, einem Benutzer der Vorrichtung Mel- 
dungen des Ausbildungsprogramms zu uber- 
mitteln; dadurch gekennzeichnet, 

daB die Schnittstelleneinrichtung eine 
Buchse enthalt, an die ein herkommliches Te- 
lefon angeschlossen werden kann, 

daB die Ausgabeeinrichtung einen mit dem 
Prozessor und der Schnittstelleneinrichtung 
verbundenen Sprachgenerator enthalt und pro- 
zessorgesteuert elektrische Signale erzeugt, 
die von einem an die Buchse der Schnittstel- 
leneinrichtung angeschlossenen Telefon in ge- 
sprochene Meldungen umgesetzt werden kon- 
nen, und 

daB der Prozessor (1) so programmiert ist, 
daB die Vorrichtung zu Ausbildungszwecken 
den Betrieb eines Telefonnetzes simulieren 
kann, wobei der Benutzer ein an eine Schnitt- 
stelleneinrichtung (6) angeschlossenes Telefon 
(7a, 7b) bedienen kann und von der Vorrich- 
tung uber die Ausgabeeinrichtung Antworten 
erhalt, wie man sie in einem Telefonnetz er- 
hielte, ohne daB der AnschluB an so ein Netz 
notig ist. 

2. Vorrichtung nach Anspruch 1, wobei der Pro- 
zessor (1) ein Mikrocomputer ist. 

3. Vorrichtung nach Anspruch 1 oder 2, wobei die 
Ausgabeeinrichtung umfaBt: eine optische An- 
zeigeeinheit (2), dazu geeignet, den Benutzer 
mit optischen Meldungen zu versorgen. 

4. Vorrichtung nach irgendeinem vorangehenden 
Anspruch, wobei die Ausgabeeinrichtung zu- 
dem einen Tongenerator (4) enthalt, der die 
horbaren Signale, die ein Telefon gibt, simulie- 
ren kann. 

5. Vorrichtung nach Anspruch 4, wobei die Aus- 
gaben des Tongenerators oder des Sprech- 
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stimmengenerators dem Benutzer entweder 
uber das vom Benutzer bediente Telefon oder 
uber einen Lautsprecher zugefuhrt werden. 

6. Vorrichtung nach irgendeinem vorangehenden 
Anspruch, wobei die Vorrichtung auch direkt 
an den Prozessor angeschlossene Eingabeein- 
richtungen (5) enthalt, die es dem Benutzer 
gestatten, auf Meldungen der Ausgabeeinrich- 
tung zu reagieren. 

Revendications 

1. Dispositif pour apprendre a des utilisateurs de 
telephones a utiliser un telephone relie a un 
reseau telephonique, le dispositif comprenant: 

un processeur (1), comportant dans sa 
memoire un programme d'apprentissage; 

un moyen de connexion (6) pour etablir 
une connexion avec un telephone (7a,7b) et 
avec le processeur; et 

un moyen de sortie (2,3,4) pour communi- 
quer a un utilisateur de I'appareil des messa- 
ges fournis par le programme d'apprentissage, 

CARACTERISE EN CE QUE le moyen de 
connexion comporte une prise femelle sur la- 
quelle peut §tre branche" un telephone classi- 
que, 

EN CE QUE le moyen de sortie comporte 
un synthetiseur de parole, relie au processeur 
et au moyen de connexion, pour produire sous 
le controle du processeur des signaux electri- 
ques qui peuvent etre convertis en messages 
oraux par un telephone branche sur la prise 
femelle du moyen de connexion, et 

EN CE QUE le processeur (1) est pro- 
gramme de telle facon que, dans un but d'ap- 
prentissage, le dispositif puisse simuler le 
fonctionnement d'un reseau telephonique, en 
ce que I' utilisateur peut utiliser un telephone 
(7a, 7b), relie au moyen de connexion (6), et 
recevoir du dispositif, par I'intermediaire du 
moyen de sortie, des reponses correspondant 
a celles qui seraient regues d'un reseau tele- 
phonique, sans necessiter le raccordement a 
un tel reseau. 
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un synthetiseur (4) de tonalites pour imiter 
les signaux audibles produjts par un telephone. 

5. Dispositif selon la revendication 4, dans lequel 
le signal de sortie du synthetiseur de tonalite 
ou du synthetiseur de parole peut §tre fourni a 
I'utilisateur soit a I'aide du telephone utilise par 
I'utilisateur, soit a I'aide d'un haut-parleur. 

6. Dispositif selon I'une quelconque des revendi- 
cations precedentes, dans lequel I'appareil 
comporte egalement un moyen d'entree (5), 
directement relie au processeur, permettant a 
I'utilisateur de repondre aux messages fournis 
par le moyen de sortie. 



2. Dispositif selon la revendication 1, dans lequel 
le processeur (1) est un micro-ordinateur. 

50 

3. Dispositif selon la revendication 1 ou 2, dans 
lequel le moyen de sortie comporte: 

une unite de visualisation (2) pour fournir 
des messages visuels a I'utilisateur. 

55 

4. Dispositif selon Tune quelconque des revendi- 
cations precedentes, dans lequel le moyen de 
sortie comporte en outre: 
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TURN ON 
I 



PRESENT PROGRAM OPTIONS ON 
SCREEN AS MENU 



INITIALISE MACHINE CODE, TELEPHONE 
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USE RESPONSE BUTTONS TO SELECT AND 
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10 



EP 0 289 296 B1 



ANALYSE CAUSE OF ERROR 



□ 



RESPOND AS WOULD TELEPHONE EXCHANGE 
(EG NUMBER UNOBTAINABLE TONE ETC) 



DISPLAY ERROR MESSAGE ON SCREEN, WITH 
EXPLANATION OF REASON AND DIAGRAM IF 
APPROPRIATE 



RECORD STUDENTS ERROR; CHECK PREVIOUS 
ERROR HISTORY OF THE STUDENT. 
SELECT ONE OF OPTIONS DEPENDING ON 
HISTORY AND NATURE OF ERROR. 



TRY AGAIN 



TRY NEW EXAMPLE 



TRY EARLIER EXAMPLE 



TO APPROPRIATE 
— POINT ON MAIN 
DIAGRAM 



DISPLAY MORE DETAILED 
INSTRUCTIONS, THEN TRY 
AGAIN 



REPEAT WHOLE EXERCISE 



F/g.5. 
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